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Analysis on the Mechanism of Concrete Alkali Leaching
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Abstract. To investigate the efflorescence mechanism of concrete in water conservancy projects in Northwest China, accelerated
tests were conducted using a wet — dry cycling method. The study comprehensively characterized the efflorescence phenomenon
through multiple micro — analytical techniques, including X - ray diffraction (XRD), scanning electron microscopy (SEM) ,
thermogravimetry — derivative thermogravimetry (TG - DTG) , and proton nuclear magnetic resonance ('H NMR). Key findings
are as follows: The main efflorescence products were identified as CaCO,, Na,SO,, SiO,, K;Na (SO,), and minor salts;
After accelerated efflorescence treatment, concrete specimens showed significantly greater mass loss in the range of 200 - 500 C
and higher Ca (OH), content compared to standard — cured specimens, with notable enrichment at depths of 0 ~2 and 8 ~
10 mm; Efflorescence coarsened the pore structure: the proportion of mesopores decreased by 77.99% , while those of
macropores and microcracks increased by 19. 75% and 10.27% , respectively, with little change in micropore content. These

results demonstrate that efflorescence increases concrete porosity and degrades the pore — size distribution, thereby adversely
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affecting the compactness and durability of the material. The research results provide a theoretical basis for the protection of

water conservancy projects.
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Table 1 Main chemical composition and
performance indexes of cement
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Table 2 Results of sieve test
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Fig. 1 Aggregate gradation curve
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Table 3 Type and contents of oxides in pan — alkali substances/ %

Na,0 MgO ALO; Si0, Fe,0; SO, K,0 CaO0  HiAth

18.88 0.38 4.02 24.69 1.09 22.59 9.07 12.93 6.35
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Fig. 3 SEM picture of concrete alkali — containing substances

2.2 REE XIS AT
G R BCRENL BN 4 P, WE RO A
JETA)_EAE 2 mm BURE—iR, JEEUES 5 MEEAS

8~10 mm
6~8 mm
4~6 mm
2~4 mm

0~ mm

4 RELIKHEREGER
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Fig.5 TG and DTG curves of concrete samples at different depths

2.3 RELzZmSAIEmTE

El6 (a) /R T hRESRI R IR EE Ll & IR B
FEA ) TG Mgk, PRk Ca (OH), & &
W4, 7E200 ~500 CEXEHN, RERHO~2,
2~4,4~6, 6~8, 8~ 10mm )57 &K 55 H
4.19% . 3.37% . 4.22% . 3.77% . 3.47% , 113415
Ff Ca (OH), &4 5k 17.24% . 13.87% .
17.36% . 15.51% , 14.28% , B EALF &0 F
HIZ AL R, HSWENAE —E2ZS.
HIZ S 0~2 mm i Ca (OH), & & B 0w, iXn]
REIE R T 2R BK o3 4= 1k S B B B ME AR, T AE P )

TREETE IR N, BEE A R B g hn, 32 B ) o £% i
BN, K AT %, 8 ~10 mm FYTRIE
T A RO R B 9 Ca (OH), & i, X2l T
L2 W) IR ) 2 J2 0 A% 0 B TP 2 AR B i AL S R D
G PR AR o B IR A RRAE Sk 12 B
FEFRPIR TR S RBLH, [ WA T AR
SREXHE e - 2H A S o

L ——0~2 mm
100 ——-2~4 mm
— —4~6 mm
o5 —=-6~8 mm
........ 8 10 mm
8 90
i L
DY 85
f\—
80 '-:‘ —_—===:
751
Il 1 1 Il 1 Il 1 1 Il 1 1 ]
0100 200 300 400 500 600 700 800 9001000 1100
EC
(a) FRAEFRHF
105 022
L — 0~2 mm
100 i —— 2~4 mm
95 — - 4~6 mm
90 —- 6~8 mm
85F 000 Tz, e 8~10 mm
& 80f =Sl
750
K 70f _
651 -
60 <
551
501
45 Il 1 Il Il 1 1 1

1 | 1
0 100 200 300 400 500 600 700 800 900 1000
L/ C
(b) fOiEZH
El6 AEFPFEHTRELINGER TG sk
Fig. 6 TG curves of samples of concrete specimens
under different curing conditions
x4 TRFPEFHTRELRNGHRERSELM Ca (OH), 88
Table 4 Mass loss and Ca (OH), content of
concrete specimens under different curing conditions

. BRIEFES ZWIIT
TS mES% Ca (OH),  FEBR  Ca (OH),
/% E/% /% B/ %
0-2 4.19 17.24 8.71 35. 84
2~4 3.37 13.87 7.44 30. 62
4~6 4.22 17.36 7.61 31.32
6~8 3.77 15.51 7.47 30. 74
8~10 3.47 14.28 10. 12 41. 65
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